Abstract
Introduction
The urban planning of the city of Athens was primarily based on economic and social determinants, without taking seriously into account the geological environment and the geodynamic factor. The problems that have been arisen due to this became more acute with the increase of the population and urban settlement expansion, the industrialization and the natural hazard impact (seismicity, floods) during the last decades. With the increasing demand for large engineering works construction (subways, freeways, metro, traffic links), the redevelopment of the broader area and the reconstruction of the inner city area, there was a need for up to date geological information and interpretation for planning purposes.
The geological, hydrogeological and geotechnical conditions prevailing the urban area must be generally well known for providing the necessary information to the local authorities, engineers and constructors, since they consist the framework for technical works planning. This information also constitutes the basic concept for the evaluation of the dynamic ground response in the case of seismic activity.
The IGME in cooperation with the University of Patras (Department of Geology -Laboratory of Engineering Geology), were commissioned to undertake the compilation of the digital engineering geological map of Athens Prefecture area at a scale of 1:10.000. The outcome (Fig. 1 ) was eleven (11) map sheets that cover the studied area (45 Municipalities and 3 Communities), accompanied by an extended legend and three (3) attached thematic digital maps, at various scales, as well as the relative data base. The work was coordinated by the Engineering Geology Department of IGME, while other Departments of IGME also collaborated for the creation of thematic maps, such as that of Geology and Geological Mapping Dept, as well as the Department of Hydrogeology.
Aims of the Project -The digital engineering geological map
In order to give a detailed description of engineering geological environment of the studied area, the working group placed the following objectives:
1. Digital management of the available geological and engineering geological information in the region of interest. 2. Relocation of the gathered information in a map of 1:10.000 scale with respect to the suitable accuracy. 3. Collection and handling of data, so that to obtain as possible homogeneity, density and reliability in geological -engineering geological information, all over the mapped area. 4. Reconsideration of configured information and update, according to the additional geological -engineering geological data obtained by the groups and companies involved in the area's recent constructional activity. 5. Digital recording of a satisfactory number of borehole data in the created database obtained by public organizations and private consultants.
The engineering geological map compilation and the database creation, in combination with the attached set of thematic maps are considered to fulfil the engineering geological demands of Athens Prefecture responsibilities. More specifically it can constitute the basic tool for:
• It is pointed out that the information and data presented in an engineering geological map at 1:10.000 scale, does not substitute the site geotechnical investigation required for technical work constructions. Consequently, it does not withdraw the existing legal frame for public and private works, but offers guidance and technical support.
Moreover the advantage of digital maps is the continuous data updating which is strongly recommended to be established by the authorities in charge. Digital parameters also allow useful applications to be carried out, such as correlations, zonation, retrieval of selected data etc.
The topographic background of the engineering geological map at 1:10.000 scale was created from the digital background provided by the Prefecture of Athens, using Geographical Information Systems and more specifically ArcGIS 9.0. It has been produced with the accuracy of 1:5.000 scale map and it includes, apart from the road network, also the boundaries of 45 Municipalities and 3 Communities that belong to the Prefecture of Athens.
For the creation of digital data, the official Greek projection system (EGSA 87) has been used.
In order to obtain an accurate and up to date engineering geological map, the boundaries of the configurated formations have been redrawn in the field. For this aim two main bibliographic sources have been implemented as guides, namely: a) the engineering geological maps at a scale of 1:25.000 of PhD thesis of N. Sabatakakis (1991) , entitled " Engineering geological research of Athens Basin" (University of Patras), as well as b) the Geological maps of the Institute of Geology and Mineral Exploration at 1:50.000 scale, sheets "ATHINAI -PIRAEUS", "ATHINAI -ELEFSIS", " KIFISSIA" and "KOROPI -PLAKA".
Legend of the engineering geological map
To describe in detail the engineering geological conditions of the urban area of the city the soil formations were grouped into twenty (20) individual geotechnical units, based on the evaluation of ex-
isting geotechnical database and the origin, relevant age, composition, physical state and engineering geological characteristics of the ground formations. In the full text description of each unit the particular characters of macroscopic observation are given, as well as qualitative and quantitative parameters from laboratory tests.
It is pointed out that the range of the given parameters has an indicative character and was determined by the bibliography of the wider area, as well as the selected studies of the Athens Prefecture area, that have been imported in the data base.
Finally, the classification of the engineering geological formations according to the Greek Seismic Regulation (E.A.K. -2000) is also given in the legend.
A summarized description of soil units is given bellow:
The physical and mechanical properties that are given in the full text legend of the engineering geological map are the following: 
Atlas of thematic maps
A set of thematic maps was also compiled attached to the engineering geological map of 1:10.000 scale. Each map was drawn in particular individual scale according to the character of the special information shown. More specifically these maps are:
Hydrogeological map
Since the hydrogeological conditions constitute an important factor affecting the geotechnical behaviour of geological formations, it was considered necessary to compile a hydrogeological map at a scale of 1: 50.000. Indicative information with local character is given, while simple points of observation were also illustrated. Special effort was made in the recognition of places where high water level is expected affecting the foundation of common structures.
Tectonic map
A tectonic map of Athens Prefecture region was drawn at a scale of 1:50.000, in order to: a) Show the main tectonic lines and trends that characterize the structure of the studied region. b) Point out the areas where the geological formations are generally influenced by tectonics and probably appear differentiated geotechnical behaviour
It is noted that tectonic lines, drawn in the tectonic map, were indentified by at least two of the following ways:
-Field work -Air photos interpretation -Bibliographic reports and maps
Earthquake epicenters' map
A map of seismic epicenters was compiled at a scale of 1:250.000 in order to sketch out the seismic potential of the wider area around the study region. This map illustrates the distribution of shocks with magnitudes ≥ 4R which occurred in the area around the city.
Description of digital data
For the compilation of the engineering geological map of Athens Prefecture area at a scale of 1:10.000 including eleven (11) The points illustrating either boreholes' or photos' sites are connected through hyperlink to relative picture files (Log records and Photos).
Two hundreds forty five (245) borehole points, were imported in the data base and marked on the map. They were selected after the evaluation of more than 2000 borehole records and considered to be most reliable and representative. They are well distributed over the map area and the different geological formations and originate from the Institute of Geology and Mineral Exploration, the Water Company of Athens, the Ministry of Environment and Public Works, the Prefecture of Athens, the University of Patras, as well as private companies.
Moreover five hundreds twelve (512) points, corresponding to photos taken during the recent field work, were marked on the map and imported in the data base.
In addition, for the compilation of the Earthquake epicenters' thematic map, digital data concerning earthquake epicenters of the wider region of Attiki were imported in the database. These data were obtained by Comninakis, P. -Papazachos, B. (1986) 
